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HYDRAULIC VALVE LIFTER WITH OPERATING CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 
The invention relates: to a hydraulic valve lifter or valve 
clearance control element with an operating control system in 
an internal combustion engine employing a hydraulic operating 
fluid having a . pressure which is dependent on the engine oper- 
5, ating state, particularly for use with electro-magnetic valve 
drives. ' \. 

Such a hydraulic valve lifter or valve clearance control 
element is known for example from .DE 19.8 18 893 Al . In this 
clearance, control element, a. .throttle passage extending from 

10 the pressure space to a low pressure return line is provided 
with a blocking valve, which is open only when the hydraulic 
fluid pressure exceeds a certain pressure value of the hydrau- 
lic fluid being supplied to the pressure space from the out- 
side, ' The pressure value, is so .selected that, .during normal 

15 engine operation, this blocking valve is open. As the hydrau- 
lic fluid, generally, the engine oil is used which is subjected 
to an operating pressure during engine operation. .When the en- 
gine is shut down and the engine oil is .therefore no .longer un- 
der pressure the blocking valve automatically closes so that no 

20 lubricating oil can escape from the pressure space of the valve 
lifter. Such an oil discharge blockage is required , when the 
engine is shut down in order' to prevent the hydraulic valve 
lifters of those- valves, which are open during engine shut- 
down, to collaps that is loose their normal operating length 

25 and become shorter- during, engine shut-down. 

Valve clearance adjustment means of this type are 
used in connection with camshaft valve drives. Functional 



problems however may occur especially with electromotive valve 
drives . • ; 

An electromagnetic valve operating mechanism for example 
is shut down immediately when the engine is turned off. How- 
5 ever, the oil pump which is ■ generally driven by the engine 
crankshaft and which provides the lubricating oil supply is 
still in operation as long as the crankshaft rotates after the 
•engine is shut off. As a result, the engine oil pressure does 
not necessarily drop at the same time as the engine is shut 

10 down with the result that the blocking valve which prevents en- 
gine oil from flowing out of the pressure chamber of the oil. 
lifter is. not timely closed- Consequently, while the engine is 
- still rotating after the engine is shut down but the valve op- 
erating . mechanism and consequently the valves are at rest, en- 

15 gine oil may still flow out of the pressure chamber of the 
valve lifter if. the pressure chamber is pressurized by the 
relative movable counter parts of the valve lifter. In an 
electromagnetic valve drive the pressure chamber is normally 
pressurized by the valve opening and closing springs during en- 

20 gine shutdown as the valve is held in an intermediate base po- 
sition between the closed and open positions . 

In an electromagnetic valve operating mechanism, an im- 
proper operation of a valve clearance control element may cause 
failure of the electromagnetic valve operating mechanism 

25 whereby certain valves are not operated. In such a' case, the 
discharge oil from the pressure chamber of the valve clearance 
control element is maintained because of the oil is at full 
pressure so that the valve operating length is reduced. In an 
electromagnetic valve this may result in a change of the start- 

30 out position of the electromagnetic valve actuator so that re- 
starting of the actuator becomes impossible without servicing 
in a repair shop. 

It is the object of the present invention to provide a 
valve operating system with a valve clearance control element 



by which operation of the valve, particularly an electromag- 
netically operated valve, is improved. 

SUMMARY OF THE INVENTION 
5 In an operating system for a hydraulic valve clearance 

control element of an internal combustion engine, which in- 
cludes a hydraulic fluid having a pressure that depends on the 
engine operating state and wherein. the hydraulic clearance con- 
trol element includes a pressure chamber in which a hydraulic 

10 fluid volume is maintained for adjusting the length of the hy- 
draulic clearance control element and means for maintaining the. 
fluid volume when, after engine shut down, the pressure of the 
hydraulic fluid supplied by an engine fluid pressure source 
drops below a certain value so as to maintain the hydraulic 

15 clearance control element at its operating length during engine 
shutdown, means are arranged in the hydraulic fluid supply line 
'to the hydraulic valve clearance control element for releasing 
hydraulic fluid to reduce its pressure below the certain value 
immediately upon engine shutdown so as to safely maintain the 

20 hydraulic clearance, control elements at their operating length. 

The invention is based on the general concept to permit: 
closing of a blocking valve in order to retain the oil in the 
valve clearance control element under certain engine operating 
conditions when the oil pressure in the. expansion chamber of. 

25 the valve clearance control element is still too high for clos- 
ing the blocking valve. 

A high pressure in the pressure chamber of the valve 
clearance control element normally prevents a closing of the 
blocking valve. Means are therefore provided to reduce the oil 

30 pressure so as to close the blocking valve in order to retain 
the oil in the pressure chamber of the valve clearance control 
element in order to maintain proper clearance during engine 
shut-down. 
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The invention will be described below in detail on the ba- 
sis of the accompanying drawings , ; 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 shows schematically an arrangement for supplying 

hydraulic fluid to a hydraulic valve clearance control element 
of an internal combustion engine, and . 

Fig. 2 shows, in an axial sectional view, . a hydraulic 
valve clearance control element as it is used in engine valve 
10 operating mechanisms. * 

DESCRIPTION OF A PREFERRED EMBODIMENT * 
The embodiment described herein is specifically an. elec- 
tromagnetic valve operating system. 

15 An engine intake or exhaust valve 1 is, in the shown em- 

bodiment, operated specifically by. an electromagnetic valve 
drive 2. The electromagnetic valve drive 2 includes an actua- 
tor, which is held by spring force in an equilibrium position 
with regard to the spring-biased valve 1. When the engine is- 

20 shut' down, that is, when the valve operating mechanism is inac- 
tivated, the actuator of the valve drive 2 is maintained by the 
spring forces acting thereon in a base position out of Which it 
can be actuated. If the actuator position in the valve' drive 2 
is . displaced from its base position by a valve drive distur- 

25 bance it may not be possible to reactivate the actuator and It 
would then be necessary for a service mechanic to readjust the 
actuator. 

Fig. 1 shows only one of several engine valves of a valve 
drive 2, but all valve drives of an Internal combustion engine 
30 are controlled by a common electronic valve • control unite 3-. 

Between the valve drive 2 and the valve 1, there is -.gener- 
ally arranged a hydraulic valve clearance control element '4, 
which is also called a hydraulic valve lifter; Such a clear- 
ance control element .4 may be in the. form as shown in DE 193 18 

4 . 



893 Al, which is shown in Fig. 2 . It is described below in' de- 
tail as it may be used in the valve operating control system 
according to the present invention . 

As hydraulic operating fluid for the operation of the 
5' clearance, control element, that is the hydraulic valve lifter 
4, engine oil from the engine oil lubricating, circuit is used 
in the system shown in Fig, 1. The engine oil lubricating cir- 
- cult is shown. in Fig. 1 symbolically by a pressurized lubricat- 
ing oil' source 5. From this source pressurized lubricating oil 
10 is supplied to the hydraulic valve lifter 4 by way of a valve 8 
.arid a supply' line 6 by way- of the valve drive 2. (Alterna- 
tively, the pressurized oil may be supplied directly to the 
valve lifter by way of line 6') Oil drained from the valve 
lifter 4 . is drained by way of a return line 7. In the oil sup-. 
15 ply line from the pressurized lubricating oil- source >5 ; to the 
hydraulic valve lifter 4 : a pressure release valve 8 is ar- 
ranged. From this pressure release valve. 8, a drain line 9 ex- 
tends to theoil sump 9', which is essentially at ambient pres- 
sure. 

•20 If the hydraulic pressure' in the supply line .6 to the 

valve lifter 4 is to be reduced as a result of the engine oper- 
ating state, the pressure release valve 8 is opened by . the 
valve control unit 3, that is, oil is drained by way of the 
drain line' 9. 

25 in Fig. 1, the hydraulic valve lifter or valve clearance 

control element 4 is shown only schematically. Fig. 2 shows in 
detail such a hydraulic valve lifter, as it is known from DE 198 
18 893 Al. Its design- and operation will now be described: 

The valve lifter 4 comprises a cylinder pa'rt .101 and a 

30 piston part 102, which are biased apart that is to an extended 
'•' position by a spring 103.. In the extended position, the two 
parts 101, 102 determine the maximum length L of the hydraulic 
valve lifter 4. The relative movement between the cylinder 
part 101 and the piston part 102 is limited by a spring ring 



108. The hydraulic fluid, that is lubricating oil from the lu- 
bricating oil circuit of an informal combustion engine, is sup- 
plied to the valve lifter 4 by way of a supply bore 119 in the 
pressure member 107. The supply bore 119 is in communication 
5 with the supply line 6 shown in Fig. 1. 

The spring 103 is disposed in a pressure chamber 120 be- 
• tween the cylinder part 102 and the piston part 102. The pres- 
sure chamber 120 is closed by a one way valve 104 consisting of 
a closure member 111, a vehicle spring 112 and a valve cage 
10 113. In flow direction ahead of the one way valve 104, there 
is another check valve 105, which includes a valve cage 110 
with an integrated valve spring and a blocking valve member 
109. 

The blocking member 104 can be lifted off the valve seat 

15 105 against the force of the spring 103 by an operating piston 
106.. The operating piston 106 includes at its.' upper end a 
greater effective surface exposed to the oil pressure than at 
its lower end. The resulting force on the operating, piston 10G 
is applied by the engagement surface 116 to the blocking valve 

20 member 109 for opening the valve 105 by the engagement surface 
■ 116. Oil leaking out between the piston part 102 and the oper- 
ating piston 106 flows through 'the drain passage 114 out of the. 
hydraulic valve lifter 4 by way of the drain bore 7 . 

The piston 106 includes a bore 106' by way of which pres- 

25 surized oil can flow from the supply bore 119, which is in com- 
munication with the pressurized lubricating oil source (Fig. 
1), to an intermediate space 118 and the space 117 between the 
check valves 104 and 10.5 to the pressure chamber 120. 

In order to prevent oil from leaking out of the pressure 

30 chamber 120 an annular seal 115 is provided between the piston 
part 102 and the cylinder part 101. Furthermore, a communica- 
tion passage 121 extends between an annular groove 121' and the 
space 117. Through this communication passage 121 leakage oil 
from the pressure chamber ' 120 may return to the space 117 when 



■ the valve 105 is closed and. increase the closing force on the 
valve 105 provided by the spring 103. . 

In the hydraulic valve lifter 4 shown in Fig. 2 for exam- 
ple the check. valve 105 may close .even when the pressure source 
5 5 is fully active. It is only necessary to open the pressure 
release valve 8 (Fig. 1) to reduce the pressure in the supply 
line 6, which is effective at the valve 105, to a value suffi- 
ciently-low to close the valve 105. 

When the pressure in the> supply line drops or is reduced 
\ 10 by opening of the pressure release valve 8, the valve 105 is no 
longer kept open by the operating piston 106. Rather, -the valve 
closes to keep the oil locked in the pressure chamber 120 to 
prevent a collapse of the hydraulic valve lifter so as to main- 
, tain its length during engine shutdown-. 
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